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PAPERS ON SLEET AND GLAZE (“ICE STORMS”). 

The freezing of rain onto wires, trees, and streets is so disastrous to telephone, telegraph, and ower lines and 
radio-station aerials, to trees, and to transportation facilities that such means as can be employe a to combat the 
formation of ice should be made ready before an “ice storm” begins. This involves forecasting the conditions which 
will cause the glaze to form, i. e., conditions such that liquid drops of water will fall from a relatively warm wind 
into cold air near the ground. The occurrence of sleet as well as the formation of glaze usually marks such a con- 
ditjon of the atmosphere and thus is a valuable (and noisy) index to laze formation. 

vations made at the surface, offer the best basis for “ice-storm” forecasts. 

cusses the actual meteorolo ical features accompanying the storm of January 20 to 25, 1920, lo 

miles in the eastern United States.-EDITol:. 
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While the form of the recipitation reaching the earth’s surface a % ows a fairly accurate surmise to be made as 
to critical temperatures alo P t, actual observations by means of kites or airplanes, taken in conjunction with obser- 

for the great destruction an8 inconvenience caused by the thick ice u-hich formed over hundreds o Y thousands of square 

The first article indicates the general conditions under which sleet (and glaze) is formed, and the second dis- 
to be remembered 

THE NATURE OF SLEET AND HOW IT IS FORMED. 
By CHARLES F. BROOKS, Meteorologist. 

[ Wtwhar Biursu, Washington, I). C.. Apr. 5,1920.1 

Y wnpsis. 

Wherew i i i  current practice in the I-nited State?. s k i t  is that form id 
recipitation which is not snow, rain, or hail, an attempt to make a 

ietailed descriptive and genetic defiiiition seems aclvisahlc, and 30 
cases of sleet are analvzed as a hapis: 

S l n f .  B rattling type of ice precipitation iwnird in  the frce air, haa 
the follosing characteristics: Nkr-, mal!& dimension.:  if iargrst pieces 
less than C, nini. ( 3  inch); f i m z .  an~iilsr. irrtyular. rlr nearly sphrrirn!; 
slsttelnrt~. nongrsnular ice. pnrt or sll of which is cloudy or IwIJIJ~~ 

(2) a frozen raindrop, or (3) a frozen conihinntiou of snowflake. and 
rmndrop or li uid (not undercooledl cloud dro A&. 

A generalize1 vertical section of sleet weather Jiom sleetaa occurring 
usually with a cloud froni which snow is falling through a stratum of air 
having a temperature above freezing and into air with u temperiiture 
below freezing. 

IKTRODUCTION. 

lxce t in extrcniely sinal1 drope), not iiiorc’ than one clear layer. 
(c A s P eet particle may be (1‘) a snaivflake pirtly melted and rrfroicii. 

Snow, sleet, rain, and hail are the names a plied in the 
United States to all kinds of precipitation fafing to earth 
out of the free air. Rain and snow need no definition 
here, and hail, with its large size, usual concentric layer 
structure, and association with strong thundeistorms, is 
definitely pictured in the minds of most observers. Thus, 
sleet, more or less by elimination, covers the great varietmy 
of ice particles which seem to give us frozen pictures of 
ever step in the melting transition from snowflake to 
raingop. In what category should “graupel” those 
ular white pellets, like compact mimature snowbz?;  
placed-snow, sleet, or hail ? Various names have been 
ap lied abroad, e. g., snow pelleh, soft hail, winter hail, 
gr f sil, &a.upeln (1). 

SLEET DEFINITIONS. 

It is no wonder then that there has been some difficulty 
in definiy sleet. This will be obvious from a lance a t  
Dr. Cleve and Abbe, jr.’s article, “American De f nition of 
‘Sleet.’” (2) So far as the applioation of the word sleet to 
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a form of precipitation generated in the atmosphere is con- 
cerned, there are the followiy outstanding features evi- 
dent in this discussion: That ‘ ~wthing is sleet that does not 
Tattle on a tin roof or against a window m e , ”  (C. Alphonso 
Smith), and that all sleet is dther.&zen rain drops or 
a mixture of Tain and snow. But how can a, mixture of 
rain and snow rattle? Only by being a refrozen or 
partly refrozen misture of the two. In the British Isles 
sleet is defined as, “Precipitation of rain or snow to- 

The Weather 
%ureau’s sleet committee, in consequence of not being 
able to make com atible the definitions mentioning a 

raindrops on the other hand, omitted the former con- 
ce tion entirely and the then current (since about 1597) 
d n t h e r  Bureau instructions were continued : 

Care should be taken in detwmining the character of recipitation 
when in  the form of sleet or hail. Only the precipitation g a t  ocrum in 
the form of frozen or partly frozen rain should be called sleet. Hail is 
formed by accretions coamting of concentric layers of ice, or of alter- 
nate la era oE ice and mow. It frequently happem that mow falls 
in the &rm of small round pelleta, which are opa ue, having the same 
appectmnce as snow when acked. This ahou l~  never be recorded 
t19 sleet.-Vkzther Burmc “?nstructione for preparing meteorological 
forma,” Washington, 1913, para=pph 119. 

The Weather Bureau thus defined deet as a frozen, 
hard, practically spherical form of precipitation, and dif- 
ferentiated between sleet and smw on the basis of whether 
or not the form of preci itation looks like a frozen or 

artly frozen raindrop. .e he distinction is a hard one to 
!raw in practice, for there is no break in the gradation 
between snow and rain, or therefore, in the da t ion  of 

place in  the Weather Bureau d h i t i o n  for irregular 
pieces of ice. These considerations led to the ormssion 
of all but the first sentence in the paragra h 119 quoted, 
as published in the revised instructions, w %l ‘ch went into 
effect January 1, 1920. Uniformity in practice in re- 

ether or of partially melted snow.” (7) 

misture of rain an t; snow on the one hand, and frozen 

the frozen counterparts of this transition. # ere was no 
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cording sleet., however, demitiicls B .definition. ‘Tliis can 
be purely descript.ive, or, hett,er stijl, in art ciietic so 

other and leave no doubt a5 to what8 ig men.nt.. 
Et,yrnological!y, s7wt rattles on striking il 1i:irtI olj’ect. 

refrozen snowflake reinna.iits, ns well as the  sninll, ucnrly 
spherical “frozen raindrops.” It, is inurh ea.sicr to din’er- 
ent,iat.e a forrii of precipit,at.ion t,liat ratt,les from onc that 
tloes not than t.0 draw the line hctween one that looks 
Like a frozen raindrop ancl one that, cloos not. A niaii 
who lias to face a sleet st.orm p h r s  in the same mtcgory 
all forms tha.t. s h g .  

ORS~RVA’I’1C)Ss OF s1,F:E’I’ I~.~li’lX’LlCS. 

The discussion of sleet definition and mode of fornia- 
tjoil aroused a t  the Second Psn American Scient.ific 
Congress,December 30,1015, by Dr. Frankenfield‘spaper. 
“Sleet md ice storms in the United States.” (3) made it. 
obvious tJla.t statistical e~iilencc as to t.ha nc*t.unl nnt.nre 
of sleet pnrt.icles was ncccssar-j. So, 22 of the subnequeiit 
occumences of sleet which I obserrerl at, New Haven, 
Colin., in 1916, 191’7, and 191M were carefully noted. 

that the two elements of the ilefinltlon wi P I rem : 9  orce anch 

and, therefore, it includes those irrcgulnr. pnrt,ly me r‘ tetl, 

fnrm ahoiit 0.5 mm. thick and 2 mm. in diameter. Most of the falling 
sl.eet pwtirles were til 1 rum. in diameter, and 80me of the irregular 
pieces were 2 mm. long. Except for dbtnrtinns the form of m0Rt ap- 
prnached the spherical. All particles were slightly cloudy inside ex- 
cept snme of the smrtlleet, which looked like clear ice. This sleet waa 
evidently CiJrmed by the melting ancl refreezing rrf separate snowflakes. 
and particles were small becaiirre tlie snow crystals, heingdense, did not 
hecomo massed into large flakes d i i l e  passing through thewarm current. 

Preci itatinn rrasrtl from atmiit 7 9 0  to B:10 a. m. Then fine, liquid 
tlrops oPraiu. anrl m n e  sleet fill for 15 minutes. Rome glaze formed, as 
i he temperature of the lower air !CIS about - 2 O  c‘. From 8:30 to 9:05 
n .  m. larger sleet frll. It 1 ~ 3 s  of irregular. half-melted, r e h z e n  flakes, 
which looked white while falling through the air. Accompanying this 
sleet fall thcw werr two types of mom-flakes-one End thin and light 
( a  perfectly symmetrical 12- oiuled one was seen) and the other kind 
thick, almost like a pellet. !lore glaze formed at  about 9:15 and Bomc 
sleet like that of tlie early morning fell again. Snow without acconi- 
pan+ug sleet continued for the rest of the day from shortly after 10 a. m. 
with a northeasterly wind and falling temperature. The compact 
snowflakes seem to have come from a layer of cloud above a relatively 
warm, probably souther1 wind which must have been flowing over 
I he cold siirlnce wind. T k  iutermissions in the preci itation may have 
heen dur to breaks in this upper rloud. and the finarcemation of sleet 
r!iie to the fall of temperature of the southerly wind to below 0’ C. 
The fine raindrops. thin suonflakes, and the large, white sleet seem to 
h w r  fallen frnni a low cloiitl the vertical extent of which reached from 
the lower cohl current and through the m-arm one to a height exceeding 
the level wlicw a tcm erature below 0’ C. a a h  occurred. From the 
haw nf sur11 R cloiid t i e  thin snowflakes r o u b  fall without melting, i n  

Flu. I.--Uomposlte diagrsm showing north-south seclion or the lowest 3 ur 4 kilomrtris of the atmosphere prr~bably 
Responsible, at 1e;tst on some cmasions for the formstion of the various ty es of snow, sleet, and rain and the Iormntion 
111 K1w.e as shown at bottom. ( I f  Ircedng temper~ituresiienrthr siirfwr exyendrd beyond tlie naht ol the di;lRram sonir 
of the slept aonld never hove ilnrted a i  snodr. 

Observations of S other cases in 1912, 1914, 1919, and 
The dates were n.9 follows: 1920 bring the total up to 30. 

1912: F&ruary 26 (Chmbridge. Mass.). 
1914: Jeniiary 31 (Cambridge. Mass.). 
1916: January 12, 30, 30; February 3, 13. 13. 18: I\larcti 6. R. 14. 

1917: Janiiary 31: Pebniary -5. 19; Mnrch 17: .ipril 5, 26 (Sew 

1915: February 6.9; April 10.11 New Haven. Conn.). 
1919: March 15; December 14 ( pf ashmytun, I). C.). 
1920: January 32; February 1, 5. 14 (Nashington, D. (’.). 

The details of some of the occurrences are, perhaps, 
worth publishing. The following are twran ed rou hly 
to show the transition in form between theqbut slig%tlj- 
melted refrozen snowflakes to what. may have hecn actunl 
frozen raindrops: 

Februuy 2, 19M.-The sound of falling, hard ice particl- began 
before dawn. At 7:15 the ground waa white with a covering half mow 
and half sleet. The snow was in single crystals generally of compact 

15; April 8 (New Haven. C’nnn.). 

Haven, Conn.). 

thc. ini.hilc 11ie liquid raiudrops coiild LIC iuruird, and li ht enowflakes 
firming in the top and aggregating on falliug throu h t i e  warm layer 
would refreeze on passing through the cold air near t i e  surface. 

The warm wind aloft seems to have strengthened dnring the after- 
nmn, aucl its under boundary must have been low, for from 4 to 9:lO 
p. m. tmrometric ripples of about 0.05 inch amplitude i n  intervals of B 
iwv ini i i i i tw were traced by the barograph, and the presure was falling. 
Runir sleet orriirrd a~ 8:40 p. xu. and the snowflakes later were hard and 
thick. T h v  eveniug tem eratiire was about --.io (’. 

Febrmry IP, 1916.--~lefh* sleet fell with a brisk rain betweell 4:lO 
antl!:25 p. ni. Tlir siirfacp &d n-38 about south, and the temperature 
lo ( . At 4 3 0  p. ni. the sun ~hoiie and tlie w i d  changed to westerly. 
1 he sltwt. was obviowly the ari ly refroscn remnants of half-melted 
siiorrflake :igglomeratinns. TKey rmged from irregular white piecen 
:thou1 3 nim. ‘7 dinnieter to hard, clear-surfaced iiiies about 1 to 2 mm. 
i i i  clitinietvr. rhv white oues became traiisparcmt very quickly on 
melting. Sleet. is coninionly formed from melting snow falling as in 
this case thruugh a w J g e  of cold air which arrivcs at a moderate c l e w  
tion just before the surface wiud diifts on the psesage of a low-prewure 
trough. 

Januar 90, 1916.-A light fall of sleet occurred from 7:30 to 790 
:I. ni. Tbe pellets were generally oldate spheroi.cls of 1.5 to 4 mm. 
tliaineter, the majority being 3.5 to 4 mm. Atlhermg, miniite drops of 

r ,  



FEBRUARY, 1920. MONTHLY WEATHER REVTEW. 71 
ice (one of lesa than 0.5 mm. diameter waa seen) and protruding: thin 
plates and arms of unmelted snowflakes brought the length of some up  
to 7 mm. Most had snow interiors, but. were largely of clear ice. 
Many (from the impact of txeir fall, perhaps) became hollow, RB if  the 
drop had frozen only to a dept,h of 1 t,o 1.5 mm., ani1 then the water had 
run out. A misting rain began coincidently wit.h the sleet-fall, and 
4aze.formed till about 11 a. m., when the tem erature rose to above 
Freezing. The morning temperahre was -1’ 8.. and the wind light 
east. The large aize of the deet seems to have befn due to the partial 
melting and refreezing of con&lerable agglomerations of flakes, a con- 
clusion which is borne out by the occurrence of remnants of more than 
one flake in a single sleet particle. The minute drops were probably 
from the melting of individual crygtals or from intercepted drops 
formed otherwise. 
March 14, 1916.-A little rain began falling at 420 . m. and sleet. at  

about 230 p. m. Each particle waa a thick and hadsnowflake which 
had evidently been partially melted and refrozen in the lower air. The 
six points of the flakes were in many cmes reduced t,o ice beads, while 
bhe inside pwts still showed the rlelicat,e structure of a snowflake. 

Narrh 15, 1916.-During the night t.lie northe.wt wind increased to 
st.rong and the temperature fell to -5’ C!. at 7 a. m. and to -7” C!. at 
noon. All morning fine drops of liquid rain and small grains of s n o ~  
0.2 to 0.3 nim. in diameter were falling. At 1 : l O  p. in. the sky Brcamc 
very dark m d  at 1:20 large sleet begm t.o fall (the small grains con- 
t.inuing), in a heaw Bhcm-er at first. This sleet was 1.5 t,o 5 mm. i r i  
diameter, almost spherical, whitish and bumpy on the surlace (probably 
from falling though a cloud of undercooled droplets), but with an ou!.er 
layer of. clear ice Immediately below the surface and an inncr corc of 
cloudy Ice. There were all mzes from 5 mm. down perhaps to 0.1 mni. 
between 1 3 0  and 2 p. m. Then snowflakee were first wen. and by 
8:lO all the preci itation waa in  the form of snow. Many of t.he RI~OW 
crystals were har fand  fat, and there were several large, softer flakes. 

February 4, 19202-After some heavy rain on the preceding evening, 
li ht rain and light sleet be an at about f i  a. in., the sleet bving 111:nrIy 
*&erica1 (t.here were some%emispherm). 0.8 to 2 mm. in diamei.er? :mil 
a.11 particlea having cloudy cent.ers. The light rain coutinurr! throngh- 
out the day, the sleet becnme heavy b y  late morning, aud during t.wo 
hours in midafternoon was mixed with snow needles (probably from the 
IW clouds). The wind was brisk ME. and the low nimbus clouds, 
when visible, moved in turbulent manner from the ENE. At 595  
p. m.. among the large quantitiee of sleet, falling, one pellrt with an nrni 
of P snow crystal projecting about 2 mm. beyond the surface, making the 
particle about 4 nim. long, waa observer!. Thc depth of slcet fall t.0 
(i:15 p. m. way 5 mi. The. hmvy sleet ani1 light. rain continued till 
about S:30 p. m.. after whch the light. rain and po.xsibly some fine 
needles of snow fell cliirinr the night. 

Febmnq ti, 1WL-In the morning low scud wm moving from the. 
northevt and *mall rainilrops, scattered s n o ~   needle^, and very m a l l  
sleet, for the most part about 0.2 to 0.0 mm. in diameter, fell in mall 
quantity. The wind ws north-northeast to north. Snow needle* were 
again seen at. 2 p. m. Larger deet, of ordinary character, fcll in the late 
afternoon and in  a shower during t.he eveniiip. Light rain continued 
throughnut. The clouds during t.he late aft.ernom were much less 
dense than on the preceding afternoon. for the daylight lingered 
noticeably longer. 

J a n u q  31, f9l.f.--For a few minutes during the form:ttion of glaze 
some sleet fell. “The individual pieces Tere genrrally spherical, but 
many were angular: some were flat, on one side split. pellets], and o t h m  

4 mm. i n  diameter. One pellet 3 mm. in d imeter  had two pcllet.3 1# 
aid 1) mm. in  dianiet.er ?tuck to it.  ant1 cine of nim. Rtiick to the l j  
mm. one. (See fig. 1). The st.ructure of the sleet showed plainly 
[that] * * * snowflakes had passed into an air strdt.iim whose 
t.emperature \pa3 above O0 C.: and [that1 sonic, on iw~ching the colder 
layer below before eutirely melting, froze. TMs is  shown hy the pres- 
ence of snowflake skeletons. by angularity, and by t.he alrnmt universal 
prevalence of minut.e bubbles in the ice. The iiufi-ozeri rain which 
reached the ground was rain formed within the warmer stratum and of 
entirely melted modakee .  The short duration of the sleet. may be 
esplained by assuming t.hat before and after its Occurrence t.he warmer 
layer was 80 thick that. none of the  snow paseed nut of it partially 
melted.’’ (4) 

SUMMARY OF THE 30 OBSERVATIONS OF THE CHARACTER 
OF SLEET. 

were agglomerations. The frozen drops vane 5 between 0.5 mm. aud 

Size.-Most frequent, 2 to 3 mm. diameter. Ex- 
tremes measured, 0.2 to 5 mm. diameter; irregular pieces, 
maximum length more than 10 mm. 

by irregular or angular pieces, 6 cases. 

cases.) 

Fom.-Spherical, or nearly so, and not 

angular pieces, 20 cases. (Details not 

1 Sea also pp. 78 and 110 of thls REVIEW. 

Struct,ure.-Cloudy or bubbly cores-noted in all sleet, 
escept for some of the very smallest drops. Ice shell, 
wet ulterior, 2 cases. Snow crystals or remnants visible, 
10 cases. 

Attcndan.t rain or snow.-Liquid rain coincident with 
sleet fall, 22 out of 26 cases in which precipitation was 
noted. Slee tf alls immediately preceded, accompanied, 
or followed by snow~all, 15 noted. 

A XEW DESCRIPTIVE DEFINITION OF SLEET. 

These sleet observations are, erhaps, sufficient to 
validate the following descriptive if efinition: 

S7cet, a rattling type of ice precipitation formed in 
t,he free air, has the following characteristics: Size, 
smallest dimensions of the largest pieces less than 6 mm. 
($ inch) ; form, angular, irregular, or nearly spherical; 
siiruct.ure, non-granular ice, part or all of which is cloudy 
or bubbly (except in extxemely small drops), not more 
than one clear layer. 

This definition difforentintes sleet from rain, since sleet 
is of ice >art,icles; it differentiates sleet from snow, since 
sleet ratt\es and, unlike graupel which also rattles, bears 
evidence of having been in at  least a partly li uid state, 
and it diflerentiates sleet from hail, since hailfa il sin which 
the largest pieces are less than 6 mm. (a inch) through, 
are rare. 

HOW SLEET IS FORMED. 

What can observations of the nature of sleet tell as to 
its genesis ? 

Sn.owJ7ake origin.--In ractically all sleetfalls there is 
unmistakable evidence o P snowflake origin ; particles show 
snow c.rysta1 remnants, angularity, or included bubbles. 
hrtherrnoro. the association of sleetfalls with coinci- 
dent, immediately preceding, or immediately following 
snowfalls points in the same direction. In  only 4 of the 30 
sleet occurrences cited are indications of snow association 
lacking; and in these 4 the sleet pellets had cloudy cores, 
which may haw been the last, unmelted remnants of 
snowflakes. Thus, we may say with confidence that few 
sleetfalls occur in which a t  least some of the sleet particles 
are not partly melted, refrozen snowflakes. 

Frozen ru.idrops.-How common are frozen raindrops, 
i. e., sleet pellets formed from entirely liquid raindrops? 
A cake of artificial ice, frozen from the outside, has a 
cloudy core, so a frozen raindrop might reasonably be 
espected to have a cloudv core. There is nothing to 
indicate that frozen raindrops do not occur in some 
sleetfalls, either from the freezing of the raindrops from 
snouflakes entirely melted in passin through a warm 
stratum aloft, or from raindrops actual$ precipitated from 
tho warm wind. The formation of raindrops from any 
but small snowflakes seems unlikely under sleekformin 
conditions, as there is room aloft for but a relative1 sm 
thickness of air at  temperatures above 0’ C. Srozen 
raindrops will form from any dro s cold enough: which 

air, and from any undercoolecf%ops that collide. Several 
are of suficient size to be ri le z in falling through the 

2 The followine note mav be illumlnatlne on this noint: 
Su & < o o Z c d w % k ~ ~ ~ ~ h  r & ~ ~ & ~ ~ f & ~ u 6 j d ~ ~ h l c h  was mentioned in the last 

Circ&r (No. ‘23) D i  John Aitkn wrltas “Iwas r d h s  rlsedtoreadin your‘Of8Cial 
Notices ’ No. %‘that the existence of p&e water as a li%d at temperaturea below the 
freezini point 6 i s  naturally regarded as asceptional.’ Bow this is far 1r0m the ease. 
It is the d e  aster can no more hegin to change to ice at its ‘frwzhn wint’ than It can 
changato va or at its ‘ hillnq point ’ or from -m r to water at its ‘-c&denslt# p t , ’  
unless there a w has a ‘free surface nm&t at whlch %e change can t a h  dace. 
akays~to  tie cwl&fsorne di@G bdoyv its ‘freezing-+t’ beiore’lcebigms to iorm, 
Nothing In nature wth whlc water is in contact, such as articles of soil, stones, grass. 
etc.. act as ‘free surface,’ though some OS them seem to s&rt the action with leas sub 
coollnqthanothers. Yet811 [?Irequ!re1°0r20C.subcoollng beforetheystartthechange. 
The onlv substanre known that wll cause Ireeung to  bpgln lust below the ‘freuhu 
p n t ’  ii a piece of ice or a snowflake. This slowneSs in s - k t k y  the freezing and th; 
ime taken to freeze all the water on the bulb m&es ’wet‘ and d ’ readings d little 

value temperatures atmut the 1- + t . ” p - X t t a & L  0- m a r  
(London), No. 24, May 24,1918, p. 2. 
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raindrop and the known tem ertttures and thickness of 

dro s fall confirm this (4) (6). The masinium size whic,li 
suc l  drops can attain without rippling on falling, is at. 
least 0.5 mm. (measured on s e n d  occasions) and is 
probably 1 mm., and perhaps more hi relatively calm 
air (in which the “air-speed” of the drop does not change 
as in passing through turbulent air). 

The descriptive definition of sleet given on page 71 
may be strengthened by t.he addition of the following 
sentence : 

A sleet particle may be (1 a snowflake partly melted and refrozen. 
or (2) a frozen raindrop, or (5) a frozen combination of snowflake and 
raindrop or liquid (not undercooled) cloud droplets. 

below-freezing layers of air t T irough which liquid rain- 

GRAUPEL. 

Coated sn.ou$ukes.-A snowflake 011 falling tslirough t i  
cloud of undercooled liquid droplets is likely to become 
coated with a layer of rough ice if there is sufficient tur- 
1)ulence to make it fall with different sides downward. 
Such a coated snowflake ?iec.omes a pellet of the ty ,e 
usually known a1)roacl as sojt hail, ~ r 0 . u  eln, etc. i f ,  
liowcver, the falling cryst.al presents t ?l e same face 
tlownward tliroughout its passage through tlie wet 
cloud, the intercepted cloud particles may arrange 
themselves in accordance with the axes of tlie snow- 
crystal. The following notes were written about such 
a ca.se observed a t  New Haven, Conn., March 10, 1918, 
for a half hour a t  about noon; surface wind, wesbnorth: 

In t,he center nf an intense cyclone. while the prcsmre wcillated 
slightly under t,he influence of the changing propnrt.ions of cool a id  
warm air layers ahow. a fa!! of ”soft hail” in the form of truncated 
fluted hexagonal pyramids. 3 to 5 nun. high and 3 to 5 inm. in dimie- 
ter across the base. occurred. yramih were foril1t.d 
by syinnietrical molr crystals and 90 m-ere the Rases. The sides nrerca 
grooved corresponding to thc indentations of the d g e ~  of the snow 
crystale. The texture was relatively coarse, and the structure partook 
of the charwter of inoimntai? hoar frost (rime] which has fornied in a 
windy fog, from the congealing of the cloud particles onto the already 
iormed ice cryst.als. 

Evident1 there had been a fall of snowflakes from the upper nim- 
bus, and dem i n r g  h u ?  a quiet layer of stratus or fracte 
nimbus had kept eir horizonta positions and in  thk  way ~tccumu- 
lated more and more cloud dro lets aa they settled and grewin diameter. 
Mixed with the fall of “mft  ail" were ice needles, representing, ap- 
parently, the direct condeneation into ice which WIW taking place 
within +e scud. 

really but .little difference between thie col- 
lection of cloud parklea on a fall- snowflake and the collection of 
undercooled [?]raindrop on the falling hailstone. If the fracto-nimbus 
were turbulent the deposits might occur on all sides, making a rounded 
pellet. 

Clouds a t  8 a. m.: Layer at about 700 m. from west, Fr.Kb. below 
from northeast. Northwest wind-shift [followed with] snow squall 
[lasting till] 3 p. m. 

A previously formed sleet particle may receive a rough 
coating by falling through a cloud of undercooled drop- 
lets. 

‘l’he tops of t.he 

G e n e h l l y  there 

SLEET, BEAUPEL AND HAIL CONTRABTED. 

Sleet.-Partly melted snow or rain frozen while falling 
from a warm layer through a cold one. (Different from 
hail-not carried aloft by strong convection.) 

Gruu el.-Snodake coated with rime on falling 
througf a cloud of undercooled li uid droplets. (Differ- 
ent from sleet-temperature not a 5 ove freezing aloft.) 

Hail.-Accretion of snow and rain, usually in layers, 
carried by strong convection from a formed by bein 

warm w to a co 5 d level. (Different from sleet-no cold, 
siii-face , .p ttyer necessary.) 

VERTICAL SECTION OF SLEET WEATIIER. 

Figure 1 is a diagrammatic representation of tlie condi- 
tions which seem to be responsible for the forniatioii of 
the various types of sleet ohsen-ed. It is an improve. 
mniit O’TCI. it.s predecessor puldished iii 1914 (4) in tlia- 
it is more d.etailed and based on more observationst 
Still it is h?-poblietical in part,, and it may be corrected by 
siniult.aiieous obser\-a.tioils at different levels on high 
towers and niountaiiis or by meails of kites, balloons, or 
airplanes. 

CONCLUSION. 

(!lost observation of the form of precipitation, of sur- 
face wiitd, temperature atid pressure conditions, and of 
oloutla, when iiiterpret.ecl in t.he light of some under- 
st~anrliiiu of the processes of t,he atnios here enable 
meteorc3ogists t.0 surmise u-itli reasona~) Y e assurance 
d i n t  the winds and temperatures are aloft. Let us have 
sled in our records always be significant of the probable 
occurrence of winds with above-freezing temperatures 
over a cold, surface layer of air. 
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A WEATHER CONDITION WHICH PRODUCES GLAZE IN 
NORTHERN NEW YORK. 
By D O U Q L A ~  F. NANNINQ. 

[A lexanflria Bay, N. Y., Mar. 4,leaO. J 

A i l  interestin- state of weather occurs here not iiifre- 
quen tly during 3anuary, Februnry, and March. Such a 
coiiditioii prevailed durin March 2 md 3, 1920, proving 
thnt the iiiteiisely col d northerly winds sometimes 
extend only tt short distance nbove the earth’s surface. 

Under such conditions, there is n fresh to brisk north- 
ex1 to northeasterly wind of 11 tern ernture between 10” 

sky covered with n wurm-looking, smoky-appewing 
strnto-cumulus cloud at  moderate altitude moving 
slowly from the southwest or west and with which the 
zn ,  when seen shining through the occasional clear 

space, is a ball of lurid red. 
Sometimes large feathery flakes of snow fall, the fact 

of the large flakes proving a warmer current aloft, and at  

he f ow zero F. and zero, or a few B egrees above, and a 


